To investigate the prevalence of attaching and effacing Escherichia coli, we examined 364 strains isolated from the feces of 9,684 patients with diarrhea at the Anjo Kosei Hospital in Japan for the presence of eaeA. Twenty-nine (8%) of the strains were eaeA positive. Of enteropathogenic E. coli (EPEC), 11 of the 87 (13%) strains were for the positive eaeA gene. The serotypes and the numbers of eaeA-positive strains among the strains tested were as follows:
were conducted as described previously19). The tentative positives were confirmed by PCR with the primers designed by Karch and Meyer20).
Results
Serotyping and categorization of isolated E. coli strains Three hundred and sixty-four E. coli strains that reacted with 37 O:K antisera were isolated from 364 patients. Among these, 299 strains (82%) reacted with 21 H antisera and were classified into 89 serotypes. These strains were examined for enterotoxin production, cell invasiveness, and cytotoxicity. Finally, 104 strains (29%) were divided into the following pathogenic categories: 87 EPEC, 13 ETEC, 2 EIEC and 2 EHEC. Two hundred and sixty strains that did not fit into the four categories are referred to as non-EPEC in this paper. Prevalence of eaeA sequences in EPEC, EHEC, ETEC, EIEC and non-EPEC strains All strains were tested for hybridization with probes for eaeA. The eaeA probe hybridized to E. coli strains E2348/69 and 886L (localized adhesion positive), but not with strains 251 (diffuse adhesion positive), 17-2 and JM221 (enteroaggregative) (data not shown). Twenty-nine strains (8%) derived from diarrhea were eaeA probe positive ( Table 1 ). All of these positives were also PCR positive. In EPEC, 11 of the 87 strains (13%) were eaeA positive ( 
Discussion
We investigated E. coli from patients with diarrhea in Japan for the prevalence of eaeA sequences. We found that 13% of the EPEC strains possessed DNA sequences homologous to the eaeA sequence of strain E2348/69. This frequency is much lower than that reported by Knutton et al.15) who stated that 11 of the 20 EPEC-serotype strains (55%) isolated from patients with diarrhea in London were AEEC according to the Fas test. This discrepancy may have arisen from the differences in EPEC serotypes derived in the two studies. Strains classified as O18:H7 and O111:H21, which were eaeA negative, were particularly frequent in this study. However, Knutton et al., isolated only one member of the O111:H21 strain. The serotypes O26:H-, O55:H7, and O55:H-reported as AEEC, were detected in this study at a similar frequency and all strains except one O26:H-were eaeA-positives.
However, serotypes O114:H2, O125:H21 and O127:H6, also described as AEEC, were not isolated in the study. Furthermore, O119:H6 and O142:H6, which were identified as AEEC in Bangkok, Thailand, by Echeverria et al .7) , were not isolated in our study. There may be a domestic difference in AEEC serotypes.
In this study, two O157:H7 strains were eaeA positive, which agrees with other reports10,11). EIEC and ETEC, whose virulence mechanisms differ from those of EPEC and EHEC, were eaeA negative. A/E activities have been found in non-EPEC6,7). Sixteen of 260 non-EPEC strains (6%) isolated in Japan were found to be eaeA positive. Albert et al .6) isolated O15:H2 from a child in Bangladesh that was AEEC. Echeverria et al .7) have also shown that O157:H45 is AEEC. We showed here that the O28: H28, O63:H6, O153:H7 and O153:H19 serotypes and the O115:HUT, O153:HUT and O157:HUT serogroups possess eaeA sequences. In Japan, O1:H7 strains have been isolated during sporadic diarrhea outbreaks. However, whether or not these serotypes should be included in EPEC remains uncertain. Thirty-four of the strains isolated in this study did not possess the eaeA sequence.
